Markets are mechanisms of social exchange, intended to facilitate trading. However, the question remains as to whether markets would help or hurt individuals with decision-makings deficits, as is frequently encountered in the case of cognitive aging. Essential for predicting future gains and losses in monetary and social domains, the striatal nuclei in the brain undergo structural, neurochemical, and functional decline with age. We correlated the efficacy of market mechanisms with dorsal striatal decline in an aging population, by using market based trading in the context of the 2008 U.S. Presidential Elections (primary cycle). Impaired decision-makers displayed higher prediction error (difference between their prediction and actual outcome). Lower in vivo caudate volume was also associated with higher prediction error. Importantly, market-based trading protected older adults with lower caudate volume to a greater extent from their own poorly calibrated predictions. Counterintuitive to the traditional public perception of the market as a fickle, risky proposition where vulnerable traders are most surely to be burned, we suggest that market-based mechanisms protect individuals with brain-based decision-making vulnerabilities.
a b s t r a c t
Markets are mechanisms of social exchange, intended to facilitate trading. However, the question remains as to whether markets would help or hurt individuals with decision-makings deficits, as is frequently encountered in the case of cognitive aging. Essential for predicting future gains and losses in monetary and social domains, the striatal nuclei in the brain undergo structural, neurochemical, and functional decline with age. We correlated the efficacy of market mechanisms with dorsal striatal decline in an aging population, by using market based trading in the context of the 2008 U.S. Presidential Elections (primary cycle). Impaired decision-makers displayed higher prediction error (difference between their prediction and actual outcome). Lower in vivo caudate volume was also associated with higher prediction error. Importantly, market-based trading protected older adults with lower caudate volume to a greater extent from their own poorly calibrated predictions. Counterintuitive to the traditional public perception of the market as a fickle, risky proposition where vulnerable traders are most surely to be burned, we suggest that market-based mechanisms protect individuals with brain-based decision-making vulnerabilities.
© 2011 Elsevier Ltd. All rights reserved.
Introduction
A general principle of human judgment and decision-making is that the brain is computationally limited (March and Simon, 1993, 1958) . To deal with these computational limitations, humans adopt various heuristics (Tversky and Kahneman, 1974) , to simplify their decision-making tasks, which are thus better characterized by bounded rationality. To maximize adaptive advantage in goaloriented decisions, the brain adopts a computational strategy of neuronally encoding prediction errors (the gap between a prediction and the actual outcome) to anticipate salient future outcomes (Schultz and Dickinson, 2000).
Prediction quality and the vulnerable brain
The brain's inherent computational limitations in decisionmaking are further exacerbated by certain vulnerabilities such as cognitive aging. Prediction quality (Schultz, Dayan, & Montague, 1997) amongst older adults gains importance in light of age-related cognitive compromise that affect decision-making acumen. Compensating for these deficits in complex decision-making, which can be manifest in spite of otherwise intact cognitive functioning (Denburg, Tranel, & Bechara, 2005; Fein, McGillivray, & Finn, 2007) , is a huge challenge in aging societies, where healthy, normal, older adults are increasingly isolated (Cacioppo and Hawkley, 2003) . Functional cognitive compromise has been well documented in the realm of decision-making where some older adults experience decline in real world complex decision-making (Denburg et al., 2005; Denburg, Recknor, Bechara, & Tranel, 2006) related tasks in spite of otherwise normal cognitive functioning. In the real world context, older investors tend to display poor investment skills, in spite of superior investment knowledge (Korniotis and Kumar, 2011); and Impaired decision-makers amongst cognitively healthy, older adults are easily susceptible to fraudulent advertisements (Denburg et al., 2005 (Denburg et al., , 2007 . These ecological aspects of decision-making decline could make older adults prone to exploitation in situations of one-on-one negotiations in social and financial contexts. This is particularly relevant in aging societies that are undergoing demographic shifts with increasing number of older adults living in isolation (Cacioppo and Hawkley, 2003) and who can be taken advantage of.
